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Non steroidal progesterone receptor modulators 



The present invention relates to progesterone receptor modulating compounds as well 
as to the use of these compounds in therapy. 

5 Intracellular receptors are a class of structurally related proteins involved in the 
regulation of gene proteins. Steroid receptors are a subset of these receptors, 
including the progesterone receptor (PR) f androgen receptor (AR), estrogen receptor 
(ER) r glucocorticoid receptor (GR) and mineralocorticoid receptor (MR). Regulation of 
a gene by such factors requires the intracellular receptor and a corresponding h'gand 
10 which has the ability to selectively bind to the receptor in a way that affects gene 
transcription. 

Progesterone receptor modulators (progestagens) are known to play an important role 
in the health of women. The natural ligand for the PR receptor is the steroid hormone 
progesterone, but synthetic compounds have been made which may also serve as 
15 ligands (see e.g. Jones et al U.S., Patent No. 5,688,81 0), 

Progestagens are currently widely used for hormonal contraception and in HRT. Other 
important clinical applications of progestagens are treatment of gynaecological 
disorders (e.g. endometriosis, dysmenorrhea, dysfunctional uterine bleeding, severe 
premenstrual syndrome), breast cancer and luteal support during IVF. PR agonists are 
20 used in birth control formulations, whereas PR antagonists may be used in 
contraception, hormone dependent cancers, hormone displacement therapy, 
endometriosis etc. 

The current steroidal progestagens have been proven to be quite save and are well 
tolerated. Sometimes, however, side effects (e.g. breast tenderness, headaches, 
25 depression, and weight gain) have been reported that are attributed to these steroidal 
progestagens either in combination with estrogenic compounds or not. 

Steroidal ligands for one receptor often show cross-reactivity with other steroidal 
receptors. Many progestagens also bind e.g. to the glucocorticoid receptor. Non- 
steroidal progestagens have no molecular structural similarity with steroids and 
30 therefore one might also expect differences in physicochemical properties, 
pharmacokinetics (PK) parameters, tissue distribution (e.g. CNS versus peripheral) 
and more importantly non-steroidal progestagens may show no/less cross-reactivity to 
other steroid receptors. Therefore, non-steroidal progestagens will score differently in 
this respect 

35 The present invention provides non-steroidal compounds that modulate progesterone 
receptor activity. More particularly, the present invention provides high affinity non- 
steroidal compounds which are agonists, partial agonists or antagonists of the 
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Formula 1 



,« nil ACtelkvl S(1-4C)alkylorOC(0)(1-4C)alkyl. 

no, «•« M« CM<3— * <**"** OH. Od- 
4C)alkyl. SI1-KW orOC(OX1-4C)alkyl, 

iCtelkynyl (1<C)alkcKyoart«ny.. («C) a lkylsulfon,l, (MOCWlsulfbnyl. 

20 or more halogen atoms, 

R16 is (l-6C)alkyl, optionally substituted with one or more halogen atoms, 
R17 is (1-4C)alky., (2-4C)al k enyl. (2-4C)alkynyl or (3-6C)cycloaW. all opt,onally 
substituted with one or more halogen atoms. 
X=0. S,CH2orMR18, 
25 Y=0, S, or NH and 

isopropyl, butyl, sec-butyl and tert-butyl. 
30 The term halogen means fluorine, chlorine, bromine or Iodine. 
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The term (1~6C)aIkoxy means an alkoxy group having 1-6 carbon atoms, the alkyi 
moiety having the same meaning as previously defined, (1-2C)AIkoxy groups are 
preferred. 

The term (l-6C)alkoxycarbonyl means an alkoxycarbonyl group, the alkoxy group of 
5 which contains 1-6 carbon atoms and has the same meaning as previously defined. 
(1-4C)Alkoxycarbonyl groups are preferred. 

The term (1-4C)alkylsuifonyI means an alkylsulfbnyl group, the alkyl group of which 
contains 1-4 carbon atoms and has the same meaning as previously defined. (1- 
2C)Alky!sulfonyl groups are preferred. 

10 The term (6-10C)aryl means an. aromatic hydrocarbon group having 6-10 carbon 
atoms, such as phenyl, naphthyl r tetrahydronaphthyl or indenyl, which may optionally 
be substituted with one or more substituents selected from hydroxy, amino, halogen, 
nitro, trifluoromethyl, cyano or (1-4C)alkyl, the alkyl moiety having the same meaning 
as previously defined. The preferred aromatic hydrocarbon group is phenyl. 

15 The term (6-1G)aryIsulfonyl means an arylsulfonyl group, the aryl group of which 
contains 6-10 carbon atoms and has the same meaning as previously defined. 
Phenylsulfonyl is preferred. 

The term (2-4C)alkenyl means a branched or unbranched alkenyl group having 2-4 
carbon atoms, such as ethenyl and 2-butenyl, 

20 The term (2-4C)alkyny! means a branched or unbranched aikynyl group having 2-4 
carbon atoms, such as ethynyl and propynyl. 

The term (1-6C)alkyi as used in the definition means a branched or unbranched alkyl 
group having 1-6 carbon atoms, for example methyl, ethyl, propyl, isopropyl, butyl, 
sec-butyl, tenVbutyl and hexyl. (1~5C)Alkyl groups are preferred, (1-4C)alkyl being th& 
25 most preferred. 

The term amino(1-4C)aikyl means an aminoalkyl group, the alkyl group of which 
contains 1-4 carbon atoms and has the same meaning as previously defined. 
AmIno(1-2C)alkyl groups are preferred. 

The term hydroxy(1-4C)alkyi means a hydroxyoalkyl group, the alkyl group of which 
30 contains 1-4 carbon atoms and has the same meaning as previously defined. 
Hydroxy{1-2C)alkyl groups are preferred. 
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The term 1.4-bisaryl means two phenyl groups in which the second phenyl group is 
connected to the 4-position of the first phenyl group. 

The term carboxy(1-4C)alky. means a carboxyalkyl group, the alky, group of which 
contains 1-4 carbon atoms and has the seme meaning as previously defined, 
s Carboxy(1-2C)alkyl groups are preferred. 

The term (3-6C)cydoa M . nsmi^^!^.^ ^°l^™'™? g . 
cyclopropyl, cyclobutyl, cyciopentyl and cyclohexyl. 

The term pharmaceutical* acceptable salt represents those salts which are, within the 
scope of medical judgement, suitable for use in contact for the tissues of humans and 
[0 ,ower animals without undue toxicity, irritation, aliergic response and the He. and are 
commensurate with a reasonable benefits ratio. Pharmaceutic -»^«"- 
are we., known in the art. They may be obtained during the final .so.atlon and 
purification of the compounds of the invention, or separately by reacting the free base 
unction with a suKable mineral add such as hydrochloric acid, phosphoric acid or 
15 sulfuric acid, or with an organic acid such as for example ascorbic acd ctnc add, 
tartaricacid, lacKcacid. maieic add. malonicacid. fumade acid 
acid propionic acid, acetic add. methanesulfonic add. and the hke. The acd funct,on 
can be reacted with an organic or a mineral base, like sodium hydroxide. potassium 
hydroxide or lithium hydroxide. 
20 Prodrugs represent compounds which are rapidly transformed in vivo to the parent 
compound of the above formula, for example by hydrolysis in blood. 
Stereochemical isomers; preferred is absolute stereochemistry 18. 14bR. 
Preferred compounds are those compounds wherein R2 is H. halogen, NCJ, 
NR11R12 and R11 and R12 independently can be selected from H. (1 
25 QC)alkoxycarbonyl. (1-4C)alkylsulfonyl or (6-10C)arylsulfonyl. 

Particularly preferred are the compounds according to formula I wherem 

R1 and R5 are H and R3 and R4 are selected from H or halogen. 

X preferabiy Is O. S or ^ft* ^ 

atoms. 

A.so preferred are compounds wherein R2 is H, halogen or NO, Most preferred at R2 
isH. 
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Scheme I 

CsC0 $ , THF. 40 "C R 2 



R4 



Structural ■ \ SnCf z .2H 2 0, EtOH 



R1 




R3' 
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Structure 7 



1) T£A, wefqne^O. 

2) 1,2-dlch!ompropan& r 100 "C R3' 



OH 




Structure 10 



Structure 11 



Most preferred compounds are those compounds wherein R11 is H and R12 is (1 
6C)alkoxycarbonyl, (1-4C)alkylsuIfonyl or (6-1 OC)arylsulfonyl. 

Also highly preferred are compounds wherein R2 is H, R3 is halogen, R15 is methyl 
optionally substituted with 1-3 halogen atoms and Y=0 or S, more partiojlarty those 
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compounds wherein R4 is H and/or X=0. Compounds having some or more of the 
preferences identified above combined in the general formula I are highly preferred. 



10 



The sequence of steps to synthesize the compounds of the present invention are 
shown in Schemes l-VI. In each of the Schemes the R groups correspond to the 
substitution pattern noted in the Examples and to Formula I. 
Tetracyclic templates- (such as structure 11) are. .ranstructe^^^ 
methods as described in Scheme I. Nucleophilic aromatic substitution of 2-fiuoro 
nitrophenyls with correctly substituted phenols, thiophenols or anilines provided the 
bisaryl structures 1. In the case of X=CH 2 , structure 1 was commercially available. 
Reduction of the nitro group with SnCI 2 yielded the aniline derivatives 2. Acylation of 
the aniline functionality with 5-chtorovaleryl chloride yielded the amides 3. Subsequent 
ring closure was accomplished by treatment of the amide with PPA at 150"C. 
Treatment of imine structures 4 with sodium methoxide resulted in an intramolecular 
15 cyclteation and afforded the tetracyclic systems 5. Reaction of the enamine 
functionality with trichloroacetyl chloride yielded the trichloroacetyl derivatives 6. The 
trichloroacetyi functionality was transformed into methyl ester derivatives 7 on 
treatment with sodium methoxide. Subsequent reduction of the alkene functionality of 
the unsaturated carboxylates 7 with borane gave exclusively cis isomers such as 
structures 8. Epimerisation to the trans isomers 9 was accomplished upon treatment of 
8 with sodium methoxide. Saponification of the ester afforded the carboxylate 10 
which subsequently was transformed via a classic Curtius reaction to an amine 
functionality resulting in the trans-1-amino-tetrahydropyrido- 
dibenz(ox)(othi)(di)azepine derivatives 11. The racemic mixture was separated into its 
25 pure enantiomers via chiral HPLC (OJ column (25x0.46 cm)). 

The tetracyclic compounds (11) are employed as starting materials in Schemes II and 
111. In Scheme II is depicted the acylation of the amine functionality of structure 1 1 was 
accomplished via various different routine synthetic methods (i.e. acid chlorides, 
anhydrides, carboxylic acids with coupling reagents or amidation). The resulting amide 
structures 12 were target of subsequent modification. Treatment of the amides such 
as structure 12 with phosphorous pentasulfide afforded the thioamldes 13. Alkylation 
of the amide in 12 with alkylating agents in the presence of sodium hydride afforded 
structures 14. Structures 15 have been prepared via arnidine formation of the amine 
functionality of 1 1 by treatment with nitrile derivatives such as trifluoroacetonitrile. 
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Scheme ]| 




R15 



iriffuoroacetonltiit 

THF 



ff +CH 2 C! 2 ,DIP£A 



or 



Structure 11 



R15^ ^R15 
or 



R1 



fe DtPEA, HATU 



or 
or 
Or 



R15 




Scheme II! describes the formation of the urethane structures 16 starting from 11 via 
reaction with chloroformates in the presence of sodium bicarbonate. Treatment of 
structure 11 with isothiocyanates afforded the thiourea derivatives 17. Reductive 
alkylatlon of the amine functionality in structure 11 with aldehydes in the presence of 
sodium triacetoxyborohydride afforded structures 18. 
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Structure 11 

I CHjCfe Na(OAo)<PH 



Structure 16 




Structure 1B 



e tr.irtiir^s afforded various 



Scheme IV 
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In Scheme IV is described the chlorination of 12 with N-chlorosuccinimide in the 
presence of a catalytic amount of HCl; this resulted in the formation of the two different 
substituted structures 19A and 19&, which were easily separated. In contrast 
bromination of 12 with N-bromosucrinimide under identical conditions yielded only the 
compound with structure 20. Reductive dehalogenation of the chloro compound (12) 
was achieved by treatment with hydrogen in the presence of Pd/C and HCl to yield the 
hydro derivative 21. Nitration of structures 12 with nitric acid gave completely selective 
the mono substituted derivative 22. 

Direct chlorination on structure 21 (Scheme V) with N-chlorosuccinimide afforded the 
two regioisomers 23A and 23B.Two compounds which were easily separated by 
chromatographical methods. 




Structure 21 



StruduteZlA 




R15 



Structure 23B 



In Scheme VI reduction of the nitro functionality of structures such as 22 with 
SnCI 2 .2H 2 0 in ethanol gave the aniline derivatives 24. Sulfonation or acylation of this 
15 aniline functionality afforded the substituted compounds such as structure 25 r 



Scheme VI 




35% HCl " 2 ' 
SnCt?2H 2 O r 
Gthanoi CI 




Structure 24 



Structure 25 



Methods to determine receptor binding as well as in vitro and in vivo assays to 
determine biological activity of the compounds are well known. In general, expressed 
20 receptor is treated with the compound to be tested and binding or stimulation or 
inhibition of a functional response is measured. 
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To measure a functional response, isolated DNA encoding the progesterone receptor 
gene preferably the human receptor, is expressed in suitable host cells. Such a cell 
might be the Chinese Hamster Ovary (CHO) cell, but other cells are also suitable. 
Preferably the cells are of mammalian origin. 

Methods to construct recombinant progesterone receptor-expressing cell lines are well 
known in the art (Sambrook et at. Molecular Cloning: a Laboratory Manual. Cold 
Spring Harbor Laboratoiy Press. Cold Spring Harbor, latest edition). Expression of 
receptor is attained- 6y~expTession- of the DNA encoding. Jne. desired protein. 
Techniques for site directed mutagenesis, ligation of additional sequences, PCR, and 
construction of suitable expression systems are all, by now, well known in the art. 
Portions or ali of the DNA encoding the desired protein can be constructed 
synthetically using standard solid phase techniques, preferably to include restriction 
sites for ease of ligation. Suitable control elements for transcription and translation of 
the included coding sequence can be provided to the DNA coding sequences. As is 
well known, expression systems are now available which are compatible with a wide 
variety of hosts, including prokaryotio hosts such as bacteria and eukaryotic hosts 
such as yeast, plant cells, insect cells, mammalian cells, avian celis and the l.ke. 
Cells expressing the receptor are then contacted with the test compound to observe 
binding, or stimulation or inhibition of a functional response. 

Alternatively isolated cytosol containing the expressed receptor may be used to 
measure binding of compound. 

For measurement of binding radioactive or fluorescence labelled compounds may be 
used As reference compound the native hormone, or other compounds binding to the 
receptor, can be used. As an alternative, also competition binding assays can be 
25 performed. 

Another assay involves screening for progesterone receptor agonist compounds by 
determining regulation of receptor mediated natural target gene mRNA. I.e. genes 
regulated by the receptor through binding of the receptor in the promoter region of the 
gene. The levels of target gene mRNA will be reduced or increased, depending on the 
inhibitory or stimulating effect of the test compound upon binding to the receptor, 
in addition to direct measurement of mRNA levels in the exposed cells, cells can be 
used which in addition to transfection with receptor encoding DNA are also transfected 
with a second DNA encoding a reporter gene the expression of which responds to 
binding of the receptor towards responsive elements in the promoter of the parbcular 
reporter gene. Such responsive elements might be classical hormone responsive 
elements, well known in the art and described in Beato, M, Chalepakis, O, Schauer, 
M, Slater, EP (1989) J. Steroid Biochem. 5:737-47 or might be constructed in such a 
way that they are connected to novel responsive elements. In general, reporter gene 
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expression might be controlled by any response element reacting to progesterone 
receptor binding. Suitable reporter genes are e.g. LacZ f alkaline phosphatase, firefly 
luciferase and green fluorescence protein. 

For selecting active agonist compounds on the progesterone receptor, testing at 10" 5 

5 M must result in an activity of more than 30% of the maximal activity when Org 2058 is 
used as a reference. For selecting antagonist compounds on the progesterone 
receptor, testing at 10-5M must result in an activity of more than 10% of the maximal 
activity when Org3l710 is used as a reference. Another criterion might be the EC 50 
value, which must be < 1Q/ 5 M, preferably < 10" 7 M. 

io The skilled artisan will recognize that desirable EC S0 values are dependent on the 
compound tested. For example, a compound with an ECs 0 , which is less than 1CT 5 M 
is, generally, considered a candidate for drug selection. Preferably this value is lower 
than icr 7 M. However, a compound which has a higher EC*,, but is selective for the 
particular receptor, may be even a better candidate. 

15 Basically any transactivation assay in mammalian cells (cell line or primary culture), 
that can yield information about the possible receptor activation can be used for the 
purpose of selecting potent ligands. The added value of using several cell systems, 
with cells originating from different organs, will be that information on the potential 
tissue specificity in action of the ligands is gained. Examples of cells frequently used to 

20 this end are, besides CHO cells, a.o. T47D cells, MCF7 cells, EC01 cells, HeLa ceils, 
primary cultures of endometrial cells and pituitary cells. 

The invention further resides in a pharmaceutical composition comprising a compound 
or a salt thereof having the general formula I. 
25 Thus, the compounds according to the invention can be used in therapy. 

The compounds of the present invention can be applied clinically in those regimens 
where progestagens are used. 

The invention therefore resides in the use of a the compounds having the general 
formula I for the manufacture of a medicament for modulating progesterone receptor 
30 mediated health conditions in women, more in particular hormone dependent cancers 
such as breast, ovary and uterus cancer; endometriosis and fertility control. The 
invention also relates to a treatment of the above identified conditions by 
administering the compounds of the invention. 

35 Suitable administration routes for the compounds of formula I or pharmaceutical^ 
acceptable salts thereof, also referred to herein as the active ingredient are 
intramuscular injections, subcutaneous injections, intravenous injections or 
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. • ■ ,Hnnc oral and intranasal administration. Preferably, the 
intraperitoneal o % ^ exact dose and regi men of administration 

medicament Is to be administered. 

-:- -^Varedministra^ 

,n ^f-^^^^J^ upon adsorption. However, a dosage for 
administrate wh.ch are more depen p ^ dos6 may 

at appropriate 

DB presented as one > do ' * * ^ femaIe reclplents , as doses to be 

inters 

r^^STS administr.cn may differ between a fema.e and a maie 
recipient 

compound according to rormuw auxiliaries must be 

composition and not deleterious to the recipients thereof. 

Pbarmaceuticai compositions .Cuds J*^^ 
(including transdermal, buccal and subungual), vagma The 

«»»»» .gen,. Tha auxinary a 9 a„,( 5 ). ■*°™™^^ bWare . Quanta. 

rectal administration. ■ 
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The invention further 'includes a pharmaceutical composition, as hereinbefore 
described, in combination with packaging material, including instructions for the use of 
the composition for the use as hereinbefore described. 

For parenteral administration, suitable compositions include aqueous and non- 
aqueous sterile injection. The compositions may be presented in unit-dose or mum- 
dose containers, for example sealed vials and ampoules, and may be stored .n. a 
freeze-dried (lyophilised) condition requiring only the addition of sterile liquid earner, 
for example, water prior to use. 

Compositions, or formulations, suitable for administration by nasal inhalation include 
fine dusts or mists which may be generated by means of metered dose pressurized 
aerosols, nebuilsers or insufflators. 



15 
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The derivatives of the invention can also be administered in the form of deuces, 
consisting of a core of active material, encased by a release rate-regulatmg 
membrane. Such implarte are to be applied subcutaneously or locally, and will release ■ 
the active ingredient at an approximately constant rate over relatively large periods .of 
time for instance from Weeks to years. Methods for the preparation of implantable 
pharmaceutical devices' as such are known in the art. for example as desenbed In 
European Patent 0,303,306 (AKZO N.V.). 
The invention is illustrated by the following examples. 



Examples 
Example 1 

t ra n S -1-Amino-7-fiuord'-2,3,4,i4b.tetrahydro.lH- dlbana>[i»^pyridoi1,2- 
d]t1,4Joxazepine (Structure 11 of Scheme t, where R1 = H, R2 = H, R3 - F, R4 - H, 
25 R5 = H.R6 = H,R7 = H,X = 0) 
fi-Fluoro-2-phen nx ynltrobenzene 

Cs 2 C0 3 (12 1 g. 62.9 mmol) was added to a solution of phenol (5.9 g, 62.9 mmol) in 
400 mL THF under N*. After stirring for 15 min. 2,5-difluoronitrobenzene (6.82 mL. 
62 9 mmol) in 50 mL of THF was added. The resulting mixture was heated to 40 -C for 
25 h Reaction was'' followed by HPLC to detect disappearance of 2.5- 
difluoronitrobenzene. Water and ethyl acetate were added, followed by extraction wrth 
ethyl acetate (2x). The combined organic layers were successively washed with 
saturated aq. sodium ! bicarbonate (3x), water and brine, dried (Na 2 S0 4 ) and 
evaporated The crude Compound was chromatographed on silica to remove excess of 
phenol. Button with toluene/ethyl acetate 95:5 gave the title compound (12.6 g. 86%). 
Data: (m/z) = 234 (M+H) + . 
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Ft-Fh ioro-2-DhenQXvanHinQ 

General Method 1: Reduction of a nltro compound of Structure 1 to an aniline of 
Structure 2. j 

SnCI 2 .2H 2 0 (88.0 g. ]390 mmol) was added to a solution of 5 -™ or ^ 2 " 
s phenoxynltrobenzene (22-3 g. 95.7 mmol) in 450 mL of ethanol under N 2 . The 

resulting mixture was stirred at 40 X for 30 min. and additionally u*""** f ° r 2 
- ethanol . was removed by evaporation undenreduced pressure and 300 mL of ethyl 

acetate was added. The} organic layer was washed with water and cold 1N NaOH, The- - 

emulsion was filtered dver decalite. washed with water.extracted with ethyl acetate 
io dried (Na 2 S04), and evaporated to give the crude compound as a dark brown oil (19.8 

g. 1 00%). Data: (m/z) = .204 (M+H) + . 

c-nhi nm .M.fS-fliioro-2-ph B noxvDhenvnpentanamide 

General Method 2: Acylation of an aniline of Structure 2 to an amide of Structure 3. 
A solution of 5-chloropentanoyl chloride (13.0 mL. 100 mmol) in 13 mL CH 2 CI 2 was 

u added in 30 minutes toia solution of 5-f.uoro-2-phenoxyani.ine (19.6 g. 95.7 mmol) m 
88 mL of CH 2 CI 2 and 7 mL pyridine at <25 1 After the mixture had been st,rred for 
I at room temperature MOO mL of ice-water was added at 0 »C. After 18 h sflrnng at 
room temperature the tAn layers were separated. The organic layer was washed wtfh 
cold 2N NaOH and water, dried (Na 2 S04) and evaporated to g.ve the crude 

zo compound as a brown f (31.0 g. 100%). Data: (m/z) = 322 (M+H) • 
fl _in, jorg-j i- (4-chlorobuV )-i''hp-ngrfe./iri 4toxazeplne 

General Method 3: Rind closure of an amide of Structure 3 to an imine of Structure 4. 

PPA (190 g 84%)! was added to a solution of 5-chloro-N-(5-fluoro-2- 

phenox-zphenyDpentanimlde (31.0 g, 95.7 mmol). The resulting mixture was sbrrad at 
25 7n °c Z 2.5 h and adoitionally cooled to 50 »C 500 mL of ethyl acetate and 300 mL 

of ice-water were added. The mixture was stirred for 1 h. The organic Mayer -w. 

washed with cold 1N tflaOH and water, dried (Na 2 S0 4 ) and evaporated to give the 

crude compound as a bjackoil (26.3 g, 90%). Data: (m/z) = 304 (M+H) . 

7 _c l .^r^ i A- f lihvdro-2H-d ih^"fh ftovrtdoM ?-rflf1,41oxazepine 
30 General Method 4: Ring closure of an imine of Structure 4 to a tetracycle of Structure 

A solution of a-fluoro-lll^hlorobulyOdiben^qil^oxazeplne {26.3 g, BM mmol) 
in 45 mL of methanol v^as added to a solution of sodium methoxide (9.6 g 177 m^) 
in 115 mL of methanol' under N 4 . The resulting mixture was heated to reflux for 5 h 
35 lied to room temperature and stirred overnight Water and CH 2 C 2 were added and 
the mixture was poured Into 500 mL of water and extracted with CH 2 C, The organic 
ayer was washed wl'th water, dried (N a 2 SO,) and evaporated, and the crude 
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compound was chromatographed on silica. Elution with toluene gave the title 
compound as a brown oil (16.6 g, 77%). Data: (m/z) = 268 (M+H) + , 

7-Fluoro-1 -ftrichloroacetvn-3.4-dfhvdro>2H^d1dIbenzor/)./iDvridQn .2~din .41oxazepine 

5 General Method 5: Conversion of an enamine of Structure 5 to a trichloroacetyl 
derivative of structure 6. 

Trichloroacetyl chloride (8.75 mL, 78.5 mmol) was added to a solution of 7-ftuoro-3 T 4- 
dihYdro-2H-dibenzof6,f|pvridori .2-cflH ,41oxazepine (16.5 g, 61.9 mmol) in 125 mL of 
toluene under N 2 . After stirring for 15 min, triethylamine (7.7 mL) was added over 15 
10 mm. The resulting brown suspension was heated to 120 *C for 75 min_ After cooling to 
5 °C 100 mL of ice-water was added. After stim'ng for 1 h the mixture was poured into 
500 mL water and extracted with ethyl acetate. The organic layer was washed with 
cold saturated aq. sodium bicarbonate and water, dried (Na 2 S0 4 ) and evaporated to 
give the crude compound as a black foam (19.1 g, 75%). Data: (m/z) = 412 (M+H)*. 

15 Methyl 7-fluoro-3.4KJihvdro-2H-c^dibenzorb.flpyridori .2-dlH ,4]oxazepine-1 -carboxylate 

• General Method 6: Conversion of a trichloroacetyl compound of structure 6 to a methyl 
ester of structure 7. 

A solution of sodium methoxlde (7.64 g, 141.6 mmol) in 60 mL methanol was added to 
a suspension of 7-Fluoro-1 -rtrichloroacetvn-3.4-dihvdro-2H-dfbenzorb > flpyridori .2- 
20 cnn.41oxazepine (19.1 g, 46.4 mmol) in 60 mL of methanol The resulting mixture was 
stirred for 30 min. at room temperature and heated to reflux for 1 h. After cooling to 
room temperature the mixture was poured into 700 mL of ice-water and extracted with 
CH 2 CI 2 - The organic layer was washed with water, dried (Na 2 S0 4 ) and evaporated to 
give the title compound as a black foam (13.9 g, 92%). Data: (m/z) = 326 (M+H) + . 

25 Methyl c!s-7-fluorch2 T 3A14b4etrahvdro-1H^ 
carboxviate 

General Method 7: Reduction of an unsaturated carboxylate of Structure 7 to a 
saturated carboxylate of Structure 8. 

BH3-THF complex (1M t 40 mL, 40.0 mmol) was added in 45 min. to a solution of 
30 methyl 7-fiuQro-3.4-dihvdro-2H-dibenzofb.f|Dvridof1 .2-dlH .41oxazepine-l-carboxvlate 

d] (14.0 g, 42.8 mmol) in 84 mL of THF under N2 (T < 5 °C). The resulting mixture was ■ 
stirred for 105 min. at 20 °C. After cooling to 0 °C 20 mL of acetic acid was added in 2 
h. The reaction mixture was poured into 500 mL of ice-water, extracted with CH2CI2, 
washed with water, dried (NaaSO*) and evaporated. The crude product was 
35 chromatographed on silica. Elution with heptane/ethyl acetate 7:3 gave the title 
compound as a light brown foam (10.0 g, 71%). Data: (m/z) = 328 (M+H) + . 
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1-garboxvlate 

General Method 8: Epimerisation of cis-carboxylate of Structure 8 to a trans- 
carboxylate of Structure 9. 

Sodium methoxide (1.00 g, 1.85 mol) was added to a suspension of methyl cis-7- 
fl M^-rS4.14 M^r a hvri ro .1H-dibe nZ orfcfl[P¥D do T1 ?-rf) f1 , 41oxazepine-1 -carboxylate . 
di'dO O g 30.6 mmol) In TOO mL of methanol under N* The -resulting- mixture was... 
heated to reflux for 4.5 h. After cooling the dear brown solution was poured into 700 
mL of ice-water and extracted with CH 2 CI 4 . the organic layer was washed with water, 
dried (Na a SCU) and evaporated to give the title compound (9.1 g, 91%). Data: (m/z) - 
328 (M+Hf. 

rarboxvllc acid 

General Method 9: Saponification of a carboxylate of Structure 9 to a carboxylio acid 
is of Structure 10. 

65 mL of 2N NaOH was added to a solution of mgthyl tran^7-f|uoro-2,3,4,l4b- 
tgtrjj &dioj M.rtih 0 n^rfa.novri dn ri , ? - rtlT1 ,41o xazepine-1 -carboxylate 
dl (9 10 g, 27.8 mmol) in 280 mL of dioxane and 110 mL of water. The resulting 
mixture was heated to 70 «C for 2 h. The cooled mixture was poured into 1 .5 L of ice- 
20 water and 100 mL of 2N HCI and extracted with CH 2 C1 2 (3x). The organic layer was 
washed with water, dried (Na fi S04) and evaporated. Crystallisation from CH2CI2/ether 
1 :3 gave the title compound (5.3 g. 61%). Data: (m/z) = 314 (M+H) . 

amine. (Structurel^o^eme 1, where Ri = H, R2 = H. R3 = F, R4 = H, R5 = H, R6 
25 =H.R7=H,X=0) 

General Method 10: Amination of carboxylio acid of Structure 10 to an amine of 
Structure 11. 

2 60 mL of triethylamine was added in 5 minutes at 0 'C under N 4 to a suspension of 
t; Q » 0 .7-f.wnrn-2.3.4.1 4h.tet ra hydro-lH-ri ihen7n Th,flpyridori, ?-ni ri,41ox a zep l ne-1- 

narboxvlioacid (4.0 g. 12.8 mmol) m 30 mL of acetone and 1 mL of water. *UM* 
1 80 mL of ethyl chloroformate was added and the mixture was stirred at 0 C for 30 
min Sodium azide (1.65 g. 26.3 mmol) in 8 mL of water was added to the resulting 
emulsion and stirring was continued for 2.5 h at 0 «C. The mixture ^ * 
500 mL of water and extracted with CH 2 Cla. The organic layer was washed wrth water 
35 dried (Na.S04) and evaporated to give the crude compound. The crude Wound 
was dissolved in 90 mL of 1 t 2-dichloropropane and heated to 100 'C for 4 h. The 
mixture was than evaporated under reduced pressure. The residue was dissolved in 



30 




026 04.04.2002 15:22 

i 

- 17 - 

45 mL methoxyethanol. A solution of sodium hydroxide (2.72 g, 84.7 mmol) in 6 mL of 
water was added. The resulting, mixture was heated to 120 °C for 2.5 h after which it 
was cooled and poured into 400 mL of ice-water. The water layer was extracted with 
CH2CI2 and the organic layer was washed with water, dried (Na 2 S04), evaporated and 
5 chromatographed on alumina. Elution with toluene/ethyl acetate 3:7 gave the title 
compound as a brown oil (1 .45 g, 34%), Data: (m/z) = 285 (M+H)*. 

Example 2 

trans-7-Chloro-2^,4 J 4b-tetrahydro-1 

1-amine (Structure 11 of Scheme I, where R1 = H, R2 = H r R3 = CI. R4 = H, R5 = H, 
io R6 - H, R7 ~ H, X = S) 

5-Ch]oro-2-fphenvlthlo^aniline 

This compound was prepared by General Method 1 at room temperature to afford j> 
chloro-2-fphenvlthioteniline (6.8 g, 77%). Data: (m/z) = 236 (M+H) + . 

5-Chloro-N-r5"chloro-2-(phenvlthio)phenvripentanamide 

is This compound was prepared by General Method 2 to afford 5-chloro-N-r5-chloro-2- . 
(phenvlthiotohenvtlpentanamide (1 1 .0 g, 1 00%). Data: (m/z) 354 (M+H) + . 

8-ChIoro-1 1 -(4-chlorobutyI)dibenzorib,flri .41thiazePine 

This compound was prepared by General Method 3 to afford 8-chlOn>1W4- 
chtorobutvndfbenzor£?-flri .4nhiazepine as a black tar (4.0 g, 45%). Data: (m/z) = 338 
20 (M+Hf. 

7"Chioro-3.4-dihvdro-2H-dibenzor/3./)pvridori .2-cflH ,41thiazepine 

This compound was prepared by General Method 4, followed by chromatography on 
silica. Elution with toluene gave 7-ch!oro-3 t 4-dihvdro-2H-dibenzorb./)pvridori.2- 
c/in.41thiazepine as a red-brown oi! (1 .2 g, 47%). Data: (m/z) = 300 (M+H) + . 

25 7-Chloro-1-ftrichloroacetvIV3,4-dihvdro>2H- dibenzof fr/ jpyridofl ,2-cfTM .41thiazeoine 

This compound was prepared by General Method 5 to afford 7-chloro-1- 
(trichloroacetvlV3.4-dlhvdro-2H-dibenzorjb./|pvrldori ,2-dlH ,41thiazeplne as a black tar 
(1 ,6 g, 93%). Data: (m/z) = 446 (M+H) 4 ". 

Methyl 7-chloro-3,4-dihydro-2H-dibenzoto,flpyridori .2-cfin ,41thiazepine-1-carboxvlate 

50 This compound was prepared by Genera! Method 6 to afford methyl 7-chloro-3.4- 
dihvdro-2H-dibenzorib./lpvri dori.2>tf lf1.41thiazepine--1-carbQ)cvlate as a black foam (1 .2 
g. 94%). 
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Methvl cis-7-chloro.2,3,4.14b-tetrahvdro-1H-dibenzorib.flDvridori .41thiazepine-1- 
carboxvlate 

This compound was prepared by General Method 7 to afford methyl cis-7-chloro- 
^S.A.IAb-tetrahvdro-IH-d'hfinzofb.flovridori.Z-cnri.^ thlazeDine-l-carboxvlate as a 

brown foam (1 .0 g, 100%). Data: (m/z) = 360 (M+H)*. 

Methvl trans-7-nhi 0 ro-2.3.4.i4b.tetn3hvdro-1 H-dibenzofo.flpvririofl ,2-dlf1 ,41thiazepine- 

- 1-oarboxvlate - .. - - _ 

This compound was prepared by General Method 8 to afford methyl trans-7-chloro- 
9,3, 4 14b-tetrahydro-1 H-dlbenzoLb.nPvridoH & d!to .4lthiazepine-1 -carboxylase (0-77 g. 
73%). Data: (m/z) = 360 (M+H)*. 

trans-7-Chloro -?,3 r 4 1 14b-tetrahvdro-1 H-di hanzorkflpyridoH ;2-d|f1 ,4lthiazepine-1- 
carboxvlic acid 

This compound was prepared by General Method 9 to afford trans-7-chloro-2,3,4,14b- 
' wmhvrlm-1 H-d lhanzorb.n-pvridot l .^ri^thiazenine-l-carboxylic acid (0.24 g, 32%). 
Data: (m/z) = 346 (M+H) + . 

t ra n e -7-r^hlr l m-2.3.4.1 4b-tetrahvdro-1 H-dlbenzofd.flpvri don ,2-olf 1 ,4lthiazepine-1 - 
amine (structure 1 1 of Scheme I, where R1 = H, R2 = H, R3 = CI, R4 = H, R5 = H, R6 
= H,R7 = H,X = S) 

This compound was prepared by General Method 10 to afford trans-7-Chloro- 
? § 4.1 4b-tetra h ydro-1H-<libenzorb.nnvridori .2-ol f1 41thiazepjne-1 -amine as a brown 
solid (165 mg, 75%). Data: (m/z) = 317 (M+H) 4 ". 

Example 3 

trar,3'7=Ch!cro«2 l 3 I 4,14&-tetrahydro-1H-d2bsnzo[fc^pyr!dcI1,2-j«[1,4]oxaz&p:ns- 
1-amine (Structure 11 of Scheme I, where R1 = H, R2 = H, R3 = CI, R4 = H, R5 = H, , 
X = 0) 

5-Chloro-N-(5-chloro-2-phenoxyphe nvnnentanamide 

This compound was prepared by General Method 2 to afford R-chloro-N-(5-chloro-2- 
ph^nnvY ph^nvhcentanamide as a brown oil (24.1 g, 100 %). Data: 1 H-NMR (400 MHz, 
CDCI 3 ) 1.83 (m. 4H), 2.40 (t, J=7.0. 2H), 3.54 (t, J=7.0, 2H), 6.76 (d, J=8.0, 1H), 6.97 
> (dd, J=S.O, 2.0, 1H), 6.99 (s. 1H), 7.02 (s, 1H), 7.17 (t, J=8.0 T 1H, 7.37 (d. J=8.0, 1H), 
7.39 (d, J=8.0, 1H), 7.72 (br. 1H), 8.54 (d, J=2.0, 1H). (m/z) = 338 (M+H)" 1 ". 
B.nhlorn-1 1 -/4-chlorobutvl) dibenzrb t flH ,41oxazepiQg 

This compound was prepared by General Method 3 to affoiu 8-chloro-11-(4- 
chlorobu1yl)dibenz[b,r3[1,4]oxazepine as a thick brown-greenish oil (21.6 g, 94%). 
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Data: 1 hWv!MR (400 MHz, CDCI 3 ) 1.90 (m, 4H) r 2.96 (t, J=8.0, 2H), 3.58 (t, J=8.0, 2H), 
7.04-7.48 {7 arH). (m/z) = 320 (M+H) + . 

7-Chloro-3.4-dihvdro-2H<)ite^ 

This compound was prepared by General Method 4, followed by chromatography on 
5 alumina. Elution with toluene gave 7-chloro-3 < 4-dihydro-2H-dibenzrib.f|pyridon.2- 
dlH.41oxazepine as a dark brown oil (3,92 g, 83%). Data: 1 H-NMR (400 MHz, CDCI3) 
2.06 (dt, J=16.0, 8.0, 2H), 2.32 (m, 2H) r 3.69 (t r J=8.0, 2H), 4.87 (t, J=4.0, 1H), 6.73 
(dd f J=8.0, 3.0, 1H), 6.90 (d. J=3,0, 1H), 7.02 (d. J^8.0, 1H), 7.09 (m, 2H), 7.22 (m, 
1 H), 7.36 (dd, J=8.0, 2.0, 1 H). (m/z) = 284 (M+H)\ 

io 7-Chlorb-1-(trichlQroacetviy3,4^ 

This compound was- prepared by General Method 5 to afford 7-chloro-1- 
(trichloroacetylh3 f 4-dihydro-2!4-d^ as a black 

tar (5.70 g, >100% crude). Data: 1 H-NMR (400 MHz, CDCI 3 ) 2.19 (dt, J=16.0 f 8.0, 2H), 
2.95 (m, 2H), 3.90 (m. 2H), 6.96 (dd, J=8.0, 3.0, 1H), 7.04-7.37 (7 arH). (m/z) « 430 
15 (M+H) + . 

Methvl 7-chloro-3.4-dihvdro-2H-dibenzor6./|pyridori ,2-cHri ,4]oxazepine-1-carboxv}ate 

This compound was prepared by General Method 6 followed by chromatography on 
silica. Elutton with toluene/ethyl acetate 9:1 gave methyl 7-chloro-3,4-dihydro-2H^ 
dibenzo[jb,qpyrido[1,2-dI1,4]oxazepine-1-carboxylated] (2.75 g, 65%). Data: "'H-NMR 
20 (400 MHz, CDCI 3 ) 2.11 (dt, J=16.0, 8.0, 2H), 2.65 (m, 2H), 3.38 (s, 3H). 3,82 (m 7 2H), 
6.88 (dd, J=8.0, 3.0, 1H), 7.06 (m, 3H); 7.14 (d. J=8.0, 1H), 7.23 (dd, J=8.0, 2.0, 1H), 
7.30 (dt, J=8.0, 2.0, 1H). (m/z) = 342 (M+H) + . 

Methvl tis-7-chloro-2.3A14b-tetrahydro-1 H-dibenzorfr.flpvridon .2-cflH ,41oxazepine-1- 
carboxvlate 

25 This compound was prepared by General Method 7 to afford Methyl cis-7-chloro- 
2,3,4, 1 4b-tetrahydro-1 H-dIbenzo[d,flpyrido[1 ,2-i#[1 .4]oxazepin-1 -carboxylated] as a 
yellow-brown foam (10.2 g, 100%). Data: 1 H-NMR (400 MHz, CDCi 3 ) 2.27 (m 4 4H), 
3.02 (dt, J=12.0, 4.0, 1H), 3.16 (m, 2H), 3.53 (s, 3H). 5.06 br, 1H), 6.75 (dd, J=8.0, 3.0, 
1H), 6.90 (d, J=3.0, 1H), 7.00 (d, J^8.0, 1H), 7.05 (dt, J=8.0, 2.0, 1H), 7.17 (dt, J=8.0, 

30 2.0, 2H), 7,20 (dt J=8.6. 2.0, 1 H). (m/z) 344 (M+H) + . 

Methvl trans-7-chloro-2,3.4.14b-tetrahvdro-1 H-dlbenzofoflpyridoH ,2-tfin ,41oxazepine- 
1 -carboxvlate j 

This compound was prepared by General Method 8 to afford Methyl trans-7-chioro- 
2,3,4,1 4b-tetrahydro-1H-dibenzo[/) J /|pyrido[1 f 2-dj[1,4]oxazepine-1-carboxylate 

35 d](9.5 g, 93%). Data: (m/z) = 344 (M+H) + . 
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rarhox ylic acid 

^nnri was prepared by General Method 9. Crystallisation from CHzCla/ether 
Th. compound P-P ^ 

dI1 ^xazeWl-carboxylic acidd] (3.89 g, 51%) Data: (ptt) = 302 (M+H) . 

I^eTstructijre-ll -of Scheme l.-where R1 = H. R2-- H.R3 -CI, R4 . n, 
= O) 

h soared by General Method 10. Crystallisation from ether gave 
^l^TS^te SOW (2.97 S. 68%). Pat* W - *» ■ 
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i 2 3 4 10 ^b-hexahydro-dibenzolcflpyridoll.a-alazep.ne.l- 
trans-7-Chloro-1 ,2,3,4,10,140 , R4 = H R5 = H R6 

amine (Structure 11 of Scheme I. where R1-H.R2 n,tw 

=:H,R7 = H,X=CH 2 ) 

" j , r* n „*, a \ luothnri 2 to afford 5-chloro-N-[5-chloro-2- 

This compound was prepared by Genera I Method 2 o affon = 
(phenylmethyDphenyOpentanam.de as an off-whrte solid (2.90 g, 

336 (M+H) + . 

M ^r.hinrn-544^hlorobi M dj^^f fe -^ aze P i ^ 

~~ T II "red by General Method 3 to afford &chlor0z5z^ 

This compound was prepared ay ® 97%) Data: (m/z) = 31 8 (M+H) . 

^.nrnhnWI^dibenzIb^lazeBine as a black tar (2.60 g, 97 A). Data 1 

T.r,hl O ro-2.3.4.^-^hvdrodlbenzofe ^rid0f1 T 2-a1azepi ne 

~" . hw f-^h^rai Method 4. followed by chromatography on 

repine as a brown-orange oil (0-89 g. 39%). Data: (m/z) - 282 (M+H) . 
T^orp^td^^ 

30 foam (1.34 g. 99%). 

ortaroH hv General Method 6 to afford methyl 7-chlom-2 1 3,4,10- 

T ^^SSS«i— - . « — *- 

g, 95%). Data: (m/z) = 340 (M+H)' . 
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Mgg ^j rifi . 7 .^loro-1.2.3.4.10.14b-hfixP.hvdrodiben7 n ffi.flDvridof1.2-a1azepine-1- 
carboxvlate 

This compound was prepared by General Method 7 to afford methyl cis-7-chloro- 
1,2.3,4,10,14b-hexahydrodibenzotc i f]pyrido[1 l 2-a]azepine-1-carb05cylate as a dark 

5 broiwnfoarn(1.00g.93%).Data:(m/z) = 342(M+H)*. 

Mgth yj tjgns^hjgroj 2 a 4 in.i4b.h e y a hvdrodihnn7nfc,npvridofi ,2-alezeptn^ 
carboxvlate 

This compound was prepared by General Method 8 to afford methyl trans-7-chloro- 
1 93 , 4. 1 0 1 4b-havflhvriro-diben7nf ^./lovridon .2-a1a7RPinft-1 -carpoxylate (0.93 g. 

10 93%). 

<nn * 7 -^|r, r n-i 2.3,4.10.l4b-hexahvdrodih ft ngorc.flDvridon ,2-a1azepine-1-carboxyJls 
acid 

This compound was prepared by General Method 9. Crystallisation from CH 2 Cl 2 /ether 
1:3 gave i ra n S -7.r.h1oro.1.2 1 ?i ,4m.14b.hexahv d r ndib6n zofc,flPYrldori,2-a1a Z e Pl ne-1- 

15 caiboxvlic acid, (3.89 g, 61%) Data: (m/z) * 302 (Mi-H)+. 

♦■• g n^7-r:hlnrrv.1.2.3.4.10 l l4b-hexahvdrp Hih P n 7 nr f :.flDvridof1 ?-a1azepine-1 -amine ^ 
(Structure 11 of Scheme I, where R1 = H, R2 = H, R3 = CI, R4 = H, R5 = H, R6 - H, 
R7 = H,X=CH2) 

This compound was prepared by General Method 10 to afford trans-7-ohloro- 
20 1 ,9,3 4.1 Q.Ub-h AvahvrlrodibenzoKflPYririnri .2^1azepine_-lgmiDe (104 mg, 86 /o). 
Data: (m/z) = 299 (M+H) + . 

Example 5 

2(2ja . Tr , fluor ^M_ (trans ^ 
d][1 ,4loxazepin-1 .yl)acetamlde 
25 (Structure 12 of Scheme II, where R1 = H, R2 = H, R3 = F. R4 = H, R5 - H, R15 = 
CF 3 ,X=0) 

General Method 11: N-acylation of an amine of Structure 11 to a trffluoro amide of 
Structure 12. 

Trifluoroacetic anhydride (1 mL) was added to t ra ns-7-fiuoro-2,3,4,14b-tetrahydro-1H- 
30 dibenzo[o,i]pyrido[1 ,2-d]H ,4]oxazepine-1 -amine (0.6 g, 2.1 mmol) In 5 mL CH 2 CI 2 and 

2 mL of pyridine. The resulting suspension was stirred for 18 h at room temperature. 

The brown solution was poured into 1.00 mL of ice-water and extracted wrth CH 2 CI 2 . 

The organic layer was washed with water, dried (Na^O.) and evaporated. Diethyl 

ether was added to the resulting solid and heated to reflux for 30 min. The residue 
35 was dissolved in CH 2 GJ 2 and heated to reflux for 30 min. The precipitate was filtered 

off washed with CH 2 CI 2 and dried to give 2,2 l 2-triftuo ro -N-(tran & -7-fluoro-2,3.4.14b- 
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tetrahydro-1H-dibenzo[d,flpyridoH,2-cG[1,4]oxa2epin-1-yl)acetamide as an off-white 
solid (0.2 g. 25.6%). Data: (m/z) = 381 (M+H)* . 

Example 6 

2^,2-Trffluoro-M^ti^s-7-fIuoro-2^A14b-tetrahydro-1HKJibenw[fc,J5pyrido[1,2- 
s tfl[1,4]thiazepin-1-yl)acetamide (Structure 13 of Scheme II, where R1 = H, R2 = H. 

R3 .=. CI,. B4.= H, R5 f H..W5 = CF 3 , X = S) 

This compound was prepared by General Method 11. followed by chromatography on 
silica Elution with toluene -> toluene/ethyl acetate 95:5 followed by crystallisation from 
ether which gave trifluoro-N-(trans-7-fluorc-2,3.4,14b-tetrahydro-1H- 
io dibenzo[b.f]pyrido[1,2.ol[1,4]thiazepin-1-yl)acetamide as an off-white solid (3.0 mg, 
12%). Data: (m/z) =413 (M+Hf. 

Example 7 

N.(trans-7.Chloro.2,3,4,14b-tetrahydro-1H-dibenzo[6,f]pyrido(V. 
d3t1,4loxazepln-1-yl)-2-2-2-trifluoroacetamlde (Structure 12 of Scheme U, where R1 

15 = H, R2 ~ H, R3 = CI, R4 = H, R5= H, R15 ■ CF 3 , X = O) 

Successively, ethyl trifluoroacetate (1.41 mU 11.8 mmol) and triethylamine (628 L, 
4 5 mmol) were added to trans-7-chloro-2,3 ( 4,14b-tetrahydro-1H- 
dibenzo[b,flpyrido[1,2-ol[1,4]oxazepine-1-amine (291 mg, 0.97 mmol) in 11.8 mL of 
methanol. The resulting mixture was heated to 50 °C for 18 h. A precipitate was 

20 formed The mixture was evaporated under reduced pressure to remove volatile 
reagents and 5 mL of methanol was added- After 30 min. stirring the precipitate was 
filtered off, washed with diethyl ether and dried to give N-(trans-7-chloro-2,3.4,14b- 
tetrahydrcHlH-diberzo[b,fjDVridol1,2.dl[1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide as 

an off-white solid (330 mg, 86%). Data: 'H-NMR (400 MHz, CDCI 3 )1.85 (m, 2H),2.26 
a (m, 1H), 3.12 (m, 1H), 3.20 (m, 1H). 3.62 (dt, J=12.0, 4.0, 1H). 4.38 (d. J-.B.0. 1H), 
4 68 (m 1H) 6.76 (dd, J=8.0, 3.0, 1H), 6.93 (d. J=3.0, 1H). 7.04 (d, J=8.0, 1H), 7.08 
(dt, J=8.0, 2.0, 1H), 7.17 (dd.dd, J-8.0, 2.0, 2H). 7.29 (dt, J=8.0, 2.0. 1H). (m/z) = 397 
(M+H) + . 



30 



Example 8 

N-(tran8-7-Chloro-1 < 2 > 3A10.14b.hexahydrodlbenzo[e,flpyrldoI1,2-alazepln-1>-yl)- 
2,2,2-trifluoroacetamide (Structure 12 of Scheme II, where R1 = H, R2 = H, R3 = CI, 
rV= H, R5 = H, R1 5 = CF 3 , X = CHz) 

This compound was prepared by General Method 11, followed by chromatography on 
silica. Elution with toluene -> toluene/ethyl acetate 95:5 gave N-(trans-7-chloro- 
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1 ,2,3,4,10.14b-hexahydrodibenzo[c,fjpyrido[1 ,2-a]azepin-1-yl)-2,2,2-trifluoroacetamide 
(34.0 mg, 1 2%). Data: (m/z) •* 395 (M+H)\ 



Example 9 

s N-(trans-1,2,3,4,10,14bJHexahydrodibenzo[t?,qpyridot1 l 2-a]azepJni-1-yl)-2,2,2- 
trffluoroacetamide (Structure 12 of Scheme II, where R1 - H, R2 = H, R3 * H r R4 = 

H, R5 = H, R15 = CF 3 , X =» CH 2 ) 

This compound was prepared by General Method 11 starting from trans- 

I, 2.3,4.10.14b-hexahydrodibenzo[c,flpyrido[1,2-a]azepine4-amine maleate, followed 
io by chromatography on silica. Elution with toluene -> toluene/ethyl acetate 9:1 gave N- 

(cis-1 ,2,3A10,14b-hexahydrodiberizo[c,apyrido[1.2^]azepin-1-yl>2,2.2^ 
trifluoroacetamide (3.6 mg, 76%). Data: (m/z) = 359 (M+H) + . 



Example 10 

N-(trans-7-Chloro-2,3 l 4,14b-tetrahydrQ-1H-dibenzo[b f flpyrido[1,2- 
is d][1,d]oxazepinl.yl)acetamide (Structure 12 of Scheme U, where R1 = R2 = H, R3 = 
CI, R4 = R5 = H,R6=C(O)R15.R7 = H,R15 = CH3.X = 0) 
trans-T-Chloro^S^.Wb-tetrahydro-IH-dibenzo^fJpyridop^-dltl^loxazepine-l- 
amine maleate (10 mg, 0.02 mmol), 50 pL of pyridine, and 25 pL of acetic anhydride in 
1mL of CH Z CI Z were stirred for 18 h at room temperature. The mixture was washed 
with 5% aqueous sodium bicarbonate and H 2 0, dried (Na 2 SO<) and evaporated to 
gjve ^(trans-T-chloro-iS^.Ub-tetrahydro-IH-dibenzoCb.flpyridoll ,2- 

d][1,4loxazepin1-yl)acetamide (9.0 mg, 65%). Data: (m/z) = 343 (M+Hf. 
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Example 11 

N-(trans-7-ChIoro-2,3,4,14b-tetrahydro-1H-dihenzo[b J f]pyrldol1,2- 
25 <q[1,4]oxazepin-1-yl)-2 : fIuoroacetamide (Structure 12 of Scheme II, where R1 = R2 
= H,R3 = CI, R4=R5 = H,R15 = CH 2 F,X=0) 

trans-7-Chloro-2,3,4,14b-tetrahydro-1H-dibenzo[b,f]pyrido[1 ,2-c(l[1 ,4]oxazepine-1- 
amine (10 mg, 0.03 mmol) was dissolved in 1 mL of ethyl fiuoroacetate. The resulting 
mixture was heated to: reflux for 2 h. Evaporation followed by crystallisation from 
jo methanol gave N^trans^-chlorc-^.A.Wb-tetrahydro-IH-dibenzoLb^pyridotl^- 
dl[1,4]oxazepln-1-yl)-2ifluoroacetamide (4.7 mg, 39 %). Data: (m/z) = 361 (M+H)*. 
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Example 12 j 

N-(trans-7-Chloro-2,3,4il4b-tetrahydro-1H-dibenzo[6,qpyrido[1,2- 
d][1 5 4]oxazepin-1-yJ)-4-phenylbenzamide (Structure 12 of Scheme II, where R1 = 
R2 = H, R3 = CI, R4 = R5 = H, R1 5 = CeH^Hg, X = O) 
5 General Method 12: N-abylation of an amine of Structure 11 to an amide of Structure 
12. 

- DIPEA (1 8 6 Lt 0;14 rrimol) and 4-phenylbenzoyl chlprlde (15^2 rng, 0.07 mmol) were 
added to a solution of |trans-7-chloro-2,3,4,14b-tetrahydro-1H-dibenzo[6, uP yridoil,2- 
d]ri,4]oxazepine-1-amine maleate (9.6 mg, 0.02 mmol) in 1 mL of CH*CI 2 . The 
to resulting mixture was stirred for 18 h at room temperature. The organic layer was 
washed with 5% aqu?ous sodium bicarbonate and H a O, dried (Na a S0 4 ) and 
evaporated. Additional chromatography on silica (elution with toluene/ethyl acetate 9:1 
-> toluene/ethyl acetate 1:1) gave N-(trans-7-chloro-2,3,4.14b-tetrahydro-1H- 
dlbenzo[b,flpyrldo[1,2-o]tl,43oxazepin-i-yl)-4-phenylben2amide (4.6 mg. 44%). Data: 

15 (m/z) = 350 (M+H)*. i 

! 
I 

The following amides liited in Table 1 were prepared essentially by General Method 
12, using the appropriate starting materials. For Example 15 triethylamine was used 
instead of DiP£A and thfe compound was crystallised from diethyi ether. 
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Table 1 

Ex 



13 
14 
15 



R1 R2 R3 |R4 R5 R6 R7 R15 X (mfe) ytaW (%) 

R fct i H H C(Q)R15 H CRFa O 379 35 ~ 



H H CI ; H H C(0)R15 H CH*CI O 377 52 
H H Ci '• H H C(0)R15 A CH a Br O 422 SO 



Example 16 
2-Amino-NKtrans*7-cl7Joro^ 

rf|[1,4loxa2epin-1-yl)acetamide (Structure 12 of Scheme II, where R1 = R2 = H> R3 
25 = Cl! R4 * R5 = H, R1 5j = CH 2 NH 2k , X = O) 

fr a n g .7-r.hiD r o-2.3.4.l4i-tetrahvdro1 H-dibenzorfo.flPvri rtnH t 2- dff1 f 4 1oxazepine->1> 

Y l )flmino1carbonvnmRtH^ncarbamic acid 1,1-dimethylethyi est er 

General Method 13: Notation of an amine of Structure 11 to an amide of Structure 

12. 

30 DIPEA was added (pH=9) to trans^chioro-2,3.4.l4b-t e trahydro-1H- 
dib S nzo[b t /]pyrido[1,2-cfkl,4]ox^epin^1-amine (10 mg, G-03 mmol) in 1 mL of OH z C\ z 
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10 



With HATU (12.5 mg, 0.03 mmol) and Boc-Gly-OH (10.3 mg, 0.03 mmol). The resulting 
mixture was stirred for 3 h, washed with 5% aqueous sodium bicarbonate and H 2 0, 
dried (Na 2 SO<) and evaporated to give [ffftran5-7-chloro-?,3 4 14b-tetrafrvdro-lH- 
riibenzorto.flpvrtdoil .2-dif1 .41oxazepinft-1 -vl^aminolcarbonynmet hv l lc a rba mic . acid , 1, 1: 
rfimethvlethvl ester (14.3 mg, 100%). Data: (m/z) = 405 (M+Hf. 
9.&mln n .N-itrap«-7-rhi t jm-2.3.4.l4b-tetrahvdro-1HKiibenzoTb,f|pvrido ri,2- 
ril [i 1 4Ioxa Z epin-i-vi)a«aamide (Structure 12 of Scheme II, where R1 = R2 = H, R3 =. 
CJ, R4 = R5 - H, R15 =• CH2NH2,, X = O) 

imns-7-Chloro -9 a & i4b-tetrahvdro-1H-dibsn 7nfh.flDvridori.2-cflf1 ,41oxazepine-1- 
v l ) 3 mino1carbony i 1m P .thvncarbamicacirt l,1-dime thYleth Y l ester (10 mg, 0.02 mmol) in 
2 mL of ethyl acetate was purged with HCI-gas at 0 °C for 2 h. The mixture was 
evaporated under reduced 'pressure to give 2-Amino-N-(trans-7-chloro-2,3,4,14b- 
tetrahydro.1H-dibenzo[b,/]pyridori,2-d][1,4]oxazepin-1-y])acetamide ( 9.2 mg, 100%). 

Data: (m/z) = 358 (M+H)*. 



15 Example 17 

4-[(trans-7-Chloro-2,3A14b-tetrahydro-1H-dibenzo[6,flpyrido[1,2- 
rfKi 4]oxazepin-1-yl)aiinino]-2,2,3,3.tetrafluoro^-oxobutanoica C id (Structure 12 of 
Scheme II, where R1 = R2 = H, R3 = CI, R4= R5 = H, R15 = CF 2 CF 2 C(0)OH. X = O) 
Tetrafluorosuccinic anhydride (5.35 L, 0.05 mmol) was added to trans-7-ch!oro 

20 2,3,4,14b-tetrahydro-1 H-dlbenzo[Mpyrido[1 ,2-d][1 ,4)oxazepine-1 -amine (1 0 mg, 0.03 
mmol) in 1 mL of dioxane. The resulting mixture was stirred at room temperature for 
30 minutes. Dioxane was removed by evaporation under reduced pressure and ethyl 
acetate and 2% citric acid were added. The organic layer was washed with brine, dried 
(NaaSO*) and evaporated to give 4-Ktrans-7-chloro-2,3 r 4,14b-tetrahydro-lH- 

25 dibenzo[b,flpyridot1 ,24[1.4]oxazepin-1-yl)amino]-2.2.3.3-tetrafluoro-4-oxobutanoic 
acid (1 0.6 mg, 51 %)- Data: (m/z) = 472 (M+H)\ 

Example 18 ! 

N-(trans-7-Chtoro-2,3i,14b-tetrahydro-1H.diben2:o[b,flpyrido[1,2- 
d][1,4loxazepln-1-yl)methanethioamide (Structure 13 of Scheme II, where R1 = R2 
30 =H,R3 = CI, R4=R5pH,R15 = H,X = 0) 

N-(trans-7-Chtoro-2,3,4[Ub-tetrahydro-1H-dibenzo[b,f]pyrido[1,2-d][1,4]oxazepin-1- 

yl)formamide I • 

trans-7-chloro-2,3,4,14Uetrahydrc-1H-dibenzo[6.flpyrido[1,2-dl[1.4]oxazepine-1- 
amine (10 mg, 0.03 nfimol) was dissolved in 1 mL of ethyl formate. The resulting 
35 mixture was heated to jreflux for 18 h. The cooled mixture was evaporated to give N- 

i 

i 

i' 

i 
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15 



(trans-7-chloro-2 T 3,4, 1 4b-tetrahydro-1 H-dibenzo[d f flpyrido[1 ,2-dffl ,4]oxazepin-1 - 
yl)formamide (12.0 mg, jlOO %). Data: (m/z) = 329 (M+H) + . 

N-(trans-7^loro-2 f 3 AHb-tetrahydro-l H-dibenzo[&,flpyrido[1 ,2-cf|[1 ,4]oxazepin-1 - 
yl)methanethioamideisjructure 13 of Scheme (I, where R1 = R2 = H, R3 = CI, R4 « 
R5*H, R15 = H,X=0| 

General Method 14: SUifonylation of an amide of Structure 12 to a thioamide of 

Structure-^ - 

Phosphorus pentasulfidl (5 mg, 0.01 mmol) was added to N-(trans-7-chloro2 r 3 f 4,14b- 
tetrahydro-1H<libenzo[il^ < 5 m 9' 0,015 

mmol) In dioxane. The resulting mixture was heated to reflux for 3 h. After evaporation 
under reduced pressure the crude compound was chromatographed on silica. Elutlon 
with toluene/ethyl acetate 85:15 gave N-(trans-7-chloro-2 f 3 t 4,14b-tetrahydro1H- 
dibenzo[^/3pyridot1>d[[i,4loxazepin-1-yl)methanethtoamide (2.8 mg, 51%). Data: 

(m/z) =-345 (M+H) + . 

The following thioamide listed to Table 2 were prepared essentially by General 
Method 14, using the appropriate starting materials. They are referred to as examples 
19 through 27. 



20 Table 2 



Ex 



19 
20 
21 
22 
23 
24 
25 
26 
27 



R1 



R2 R3 



H 
H 
H 
H 
H 
H 
H 
H 
H 



a 
c\ 
ci 

Cl 
Ci 
CI 
H 
C! 
Cl 



R4 



RS R6 



R7 R15 



(mfc) 



H 

H 

H 

H 

H 

H 

H 

Cl 

H 



H 
H 
H 
H 
H 
H 
H 
H 
H 



C{S)R15 
C(S)R15 
C(S)R15 
C(S)R15 
C(S)R15 
C(S)R15 
C(S)R15 
C{S)R15 
C(S)R15. 



H 
H 
H 
H 



CF 3 
CF 3 

CH 2 F 
CHFz 



"O 413 
CH2 411 
O 359 



Yield <%) 
~98 



CHa CFa 

H CFa 

H CF 3 

H CHzNHa 



O 
O 
O 
O 

o 

0 



370 
395 
428 
379 
448 
374 



62 

11 

63 

SO 

49 

24 

47 

75 
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EXAMPLE 28 

N-(trans-7-Chloro-2,3A14b-tetrahydro-1H-dibenzo[b l flpyridoI1 s 2. 
cfl[1,4]oxa2epfn-1-yl)-2 s 2^-trlfIuoro-//-mGthyIacetam?de (Structure 14 of Scheme II, 
5 whereRI =R2=H. R3-C), R4 = R5 = H, R7 = CH 3( R1 5 = CF 3 , X = O) 

Sodium hydride (1.6 mg, 60%. In oil) was added to (tfBns-7^hloro-2 i 3 i 4»14b- 
tetrahydro-1 H-dibenzo[ftflpyrido[1 r 2^[1 ^Joxazepin-I -yl)-2,2,24rffluoroacetamide (1 5 . 
mg, 0.04 mmol) in 1 mL of DMF. After 10 minutes stirring methyl iodide (2.47 L, 0.04 
mmol) was added. The resulting mixture was stirred at room temperature for 18 h. 
10 After evaporation the crude compound was purified by chromatography on silica. 
Elution with toluene/ethy! acetate 7:3 gave N-(trans-7-chloro-2 < 3 I 4 l 14b-tetrahydro-1H- 
dibenzo[b,/jpyrido[1 i2-d|[1 l 4]oxazepin-1-yl)-2 I 2 ( 2.trif!uoro-A/-methylacetamide (14 mg t 
90%). Data: (m/z) = 41 1 (M+Hf . 

Example 29 

15 N-(trans-7-Ch[oro-2,3,4 > 14b4etrahydro-1H-dibenzotiJ,fIpyrido[1 l 2- 

cfl[1,4]oxazepin-1-yO-2,2,2-trifIuoroacetimidamlde (Structure 15 of Scheme II, 
where R1 = H, R2 = H, R3 = CI, R4 = H, R5 = H, R15 = CF 3< X * O 

Trifluoroacetonitrile was iadded to a solution of (trans-7-chloro-2,3,4,14b-tetrahydro- 
1H-dibenzo[6,flpyrido[1,2-cfl^^^ (10 mg, 0.03 

20 mmol) in 2 mL of THF for 2 h. The mixture was stirred at room temperature for 1 6 hr. 
After evaporation the crude compound was chromatographed on silica. Elution with 
toluene gave N-ftran^-chlo^^^.Ub-tetrahydro-i H-dibenzo[b,qpyrido[l ,2- 
cflti^Joxazepin-l-yl^^^-trilluoroacetimidamide (7.14 mg, 55%). Data: (m/zl = 396 
(M+H) + . 

25 Example 30 

Htrans-7-Chloro-2,3,4^ 

1-yl)carbamic acid chloromethyl ester (Structure 16 of Scheme lil r where R1 = R2 = 
H,R3 = CI, R4 = R5 = HiR16=CH 2 C[,X = 0) 

General Method 15: N-acylation of an amine of Structure. 11 to a carbamate of 
30 Structure 16. 

100 uL saturated aq. Sodium bicarbonate was added to trans-7-chloro-2.3,4.14b- 
tetrahydn>-1H-dfbanzo[6^pyrido[1,2-Gri[1,4]oxazepine-1 -amine (9.5 mg, 0.03 mmoi) 
and chloromethyl chloroformate (64.2 L, 0.42 mmoi) in 250 jiL of CH 2 CI 2 . The 
resulting mixture was stirred at room temperature for 18 h. Additionally ethyl acetate 
35 was added and the organic layer was washed with water, dried (Na 2 SOJ and 
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^u. o o a 1 Ah i e trahvdro-1H-dibenzo[b,flpyridoL1 ,2- 



393 (M+H)*. 



o 



Example 31 M Ji^h flDvridoL1^-d][1,4loxazepin- 

1-yl)carbamicacld2^^ 

u nSTTa R4 = R5 = H, R16 - CH 2 CH 2 Br, )C- O) 
= H, R3 - U, r» i ^ to afford (trans-7- 

wheni R1 = R2 « H. RJ - , was added (0 

t „„ s ,7-ohloro-2.3 • 4 ' ,4b ?^Trf ™^t*u «no mixture W *ed a, room 
temperature .or 1. h. ^.^rN-^T^oro-a.S.A.I^hyd^lH- 

^^^^^^ 0 ' 
Data: (m/z)^ 416 (Wl+H) + . 

. •• i-.hta* were prepared essentially by General Method 

zs through 35. 



Table 3. (mM) Y ield(%) 



Ex 


R1 


R2 


R3 


R4 


R5 


33 


H 


H 


CI 


H 




34 




H 


CI 


H 


H 


35 


I - - 


H 


ct 


H 


H 



C(S)NR17 H O CH 2 CH=CH 2 400 26 
C(S)NR1T H 0 C(Me) 3 416 ™ 
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Example 36 

trans-N-(2-WIethylpropyl)-r-chloro^2,3,4,i 4b-tetrahydro-1 H- 
dlbenzo[£>,f|pyrido[1,2-cq[1,4]oxazepine-1 -amine (Structure 18 of Scheme III, where 
R1 = R2 « H, R3 * CI, R4 - R5 * H T R6 = CH Z R18, R7 ~H, R18- CH(CH 3 ) 2 > X = O) 
5 General Method 17: N-aikylation of an amine of Structure 11 to an N-alkyl of Structure 
18. 

After 10 rnin. stirring sodium triacetoxyborohydride (11 mg, 0.05 mmol) was added to 
trans-7-chIoro.2 I 3A14b4etohydro-1H<iibenzo[J£? i apyridon 

amine (10 mg, 0.03 mmol) and isobutyratdehyde (3.45 mg, 0.03 mmol) in 1 mL of 
10 CH 2 CI Z (pH«4). The resulting mixture was stirred at room temperature for 18 h. The 
mixture was evaporated and chramatographed on silica. Elution with CH 2 CI 2 /methanol 
3:2 gave trans~N-(2-methylpropyl)-7-chloro-2.3 f 4 1 1 4b~tetrahydro-1 H- 

dibenzo^qpyridoII^-flStl^Ioxazepine-l-amlne (13 mg, 100%). Data: (mfe) = 357 
(M+H)*> 

is Example 37 

trans-N-Propy l-7-chloro-2,3 f 4,1 4b-tetrahydro-1 H-dibenzofMpyr'do^ ,2- 
d][1,4]oxazepine-1 -amine (Structure 18 of Scheme III, where R1 = R2 = H, R3 = CI, 
R4 - R5 - H, R18 « CH 2 CH g , X = O) 

This compound was prepared by General Method 17 to afford trans-N-propyl-7-chloro- 
20 2 l 3 l 4 l 14b-tetrahydro-1H-dibenz:o[£>,)lpyridot1 ,2-c/l[1,4]oxazepine-1 -amine (10 mg, 
97%). Data: (m/z) = 343. (M+H) + . 

Examples 38A and B 

trans-6,7-D"ivhloro-2 J( 3,4 > 1 4b-tetrahydrc-1 H-dibenzo[fc,fipyrIdoj;i ,2- 
cflll^loxazepin-l-yO-^^-trifluoroacetamide (Example 38A> (Structure 19A of 
25 Scheme IV. where R1 - H, R2 = CI, R3 = CI, R4 = R5 = H, R1 5 = CF 3 , X = Q) 
trans-7,8-Dichloro-2,3A14b-tetrahydro-1H-dibenzo[£),flpyrido[1,2- 
cfj[1,4]oxazepin-1-yl)-2 s 2,2-trifIuoroacetamide (Example 38B) (Structure 19B of 
Scheme IV, where R1 « R2 = H. R3 = CI, R4 = CI, R5- H, R15 = CF 3l X = O) 

N-chiorosuccinimide (6,87 mg, 0.05 mmol) and 0,5 L 1N HCI was added to (trans-7- 
30 chloro-2,3,4,14b'tetrahydro-1 H-dibenzo[Jt?,/]pyrido[1 frffl .4]oxazepin-1-yl)-2,2,2- 
trifluoroacetamide (20 mg, 0.05 mmoi) in 102 L of acetone. The resulting mixture was 
stirred at room temperature for 18 h. No reaction was observed. The reaction was 
repeated under the same conditions. The resulting mixture was stirred at room 
temperature for 1.5 h. The organic layer was washed with saturated aq> sodium 
35 bicarbonate and water, dried (Na 2 S0 4 ) and evaporated and the crude compound was 
purified by prep. HPLC to give (trans-6,7-dichloro-2,3,4.14b-tetrahydro-1H~ 



V- 
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dibenzotJMpyridotl^-oftl^loxazepiYM^ (3.6 mg, 17%) and 

(trans-^S-dichlorc^AKb^^ 

yl)-2,2,2-trifluoroacetamide (1.6 mg, 7%). Data: (m/z) = 431 (M+H) + , 

Example 39 

5 trans*8-Bromo«7-chIoro-2,3A14b4eta 

tf]I1,4loxazepin-1-yl)-2,2,2-trifluoroacetarnlcl0 (Structure 20 of Scheme IV, where 
R1 = H,~R2 = Br, R3 = CI, R4 = H,R5 = H; R6-=-C(0)R15, R7 = H, R15 = CF 3f _X== O) 

N-bromosuccinimide (9.2 mg, 0,05 mmol) and 0.5 L 1N HCI were added to (trans-7- 
chloro-2,3,4, 14b-tetrahydro-1 H-dibenzo[jb,/!pyrido[1 ,2-af|[1 ,4]oxazepin-1-yl)-2,2,2- 

10 trifluoroacetamide (20 mg, 0.05 mmol) in 512 L of acetone. The resulting mixture was 
stirred at room temperature for 30 min. The mixture was diluted with ethyl acetate, 
washed with saturated aq. sodium bicarbonate and water, dried (Na 2 SC>4) and 
evaporated to give (trans-8-Bromo-7-chloro«2,3,4,14b-tetrahydro-1 H- 
dibenzot6,flpyrido[1,2-d[|[1 l 4]oxazepin-1-yl)-2,2 > 2-trifIuoroacetamide as a white solid 

15 (31 mg, 100%). Data: 'H-NMR (400 MHz, CDCI 3 ) 1.85 (m, 4H), 2.27 (m, 2H), 3.20 (m r 
1H), 3.64 (m, 1H), 4.44 (d, J-8.0, 1H), 4.65 (m, 1H) ( 6.26 (b r 1H), 7.02 (s r 1H) f 7.10 
(dt, J=8.0, 2.0, 1H), 7.16 (m t 2H), 7.30 (dt r J-8.0, 3.0, 1H), 7.35 (s, 1H). (mte) = 477 
(M+Hf. 

Example 40 

20 trans-2,3,4 ; 14b-Tetrahydro-1H-dibenzo[6 > qpyrido[1,2-(fl[1 l 4]oxazepin-1-yl)-2,^ 
trifluoroacetamide (Structure 21 of Scheme IV, where R1 = R2 = R4 = R5 = H, R15 = 
CF 3 , X= O) 

10 mg Pd/C 10% was added to a solution of (trans-7-chIoro-2,3,4,14b-tetrahydro-1H- 
dibenzo[/> l /[pyr!do[1 ,2-d\[\ ,4]oxazepin-1-yl)-2,2,2-trifIuoroacetamide (1 00 mg, 0.25 

25 mmol) in 5 mL of DMF. The suspension was shaken under H 2 atmosphere for 2 days. 
The mixture was filtered, poured into water and extracted with diethyl ether. The 
organic layer was washed with water, dried (Na 2 SQ4) and evaporated to give (trans- 
2,3,4,14b-Tetrahydro-1H-dibenzo[o,r]pyndot1 r 2^[1,4]oxazepin~1-yl)-2 f 2,2- 
trifluoroacetamide (89 mg, 98%). Data: 1 H-NMR (400 MHz, CDCI 3 ) 1.85 (m, 3H), 2.99 

30 (m, 1H), 3.18 (m, 1H), 3.75 (m, 1H), 4.50 (d, Ja 8, 1H), 4.72 (m, 1H), 6.62 (br f 1H), 
6.84-7.30 (8 arH). (m/z) « 362 (M+H)*_ 

Example 41 

trans^-ChJoro^-nltro^^j^Ub-tetrahydro-IH-dibenzot/j^pyridotl^- 
cfln^oxazepm-l-yO^^^-triflUoroacetamide (Structure 22 of Scheme IV, where 
35 R1 = H, R2 = N0 2l R3 = CI, R4 = H, R5 = H T R6 = C(0)R15, R7 = H, R15 « CF 3 , X = 
O) 
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Nitric acid (50 L t 1.10 rnmo!) was added at 0 °C to a suspension of (trans-7-chloro- 
^S^.Mb-tetrahydra-IH^ibenzotd^pyridotl^-cfltl.^oxazepin-l-yl^^^- 
trlfluoroacetamide (210 mg, 0.53 mmol) in 4 mL of CH 2 CI 2 . After stirring the mixture 
was extracted with ethyl acetate and the organic layer was washed with 5% aq. 
s sodium bicarbonate, dried (Na 2 S0 4 ) and evaporated to give (trans-7-ehloro-8-nitro- 
2 f 3 f 4,14b-tetrahydro-1H^ibenzo^ 

trifluoroacetamide (219 mg, 90%). Data: 1 H-NMR (400 MHz, DMSO) 1.64-1.94 (m, 
3H), 2.05 (br, 1H), 3.26 (t, J=8.0, 1H), 4.20 (d, J=8.0, 1H), 4-35 (d, J=8.0, 1H), 4.60 
(dq, J=8.0, 3.0, 1H) 7.15 (m r 1H), 7.11-9.21 (6 ArH). (m/z) - 443 (M+H)\ 



io Examples 42 A and B 

tran$*6-Chloro-2,3^14b4etrahyd^ 

yl)-2,2,2-trifluoroacetamide (Example 42A) (Structure 23A of Scheme V, where R1 
- H, R2 = CI, R3 = R4 ^ R5 = H f R15 = CF 3 , X = O) 

trans-S-ChIoro-2,3,4,14b4etrahydro-1H«dfo^ 
15 y[)-2,2,2-trlfluoroacetamide (Example 42B) (Structure 23B of Scheme V, where Rl 
= R2=R5^H,R15 = CF 3 ,X = 0) 

N-chlorosuccinimide (8,52 mg, 0.06 mmoi) and 0.67 L of 1N HCI were added to 1-N- 
(trans-2,3,4, 1 4b-tetrahydro-1 H-dibenzofoflpyridod ,2-cfl[1 ,4]oxazepin-1 -yI)-2,2,2- 
trlfluoroaretamide (21 mg, 0.06 mmol) in 1 mL of acetone. The resulting mixture was 

20 stirred at room temperature for 2 h. The mixture was poured into water and extracted 
with ethyl acetate. The organic layer was washed with saturated aq, . sodium 
bicarbonate and evaporated. The crude compound was chramatographed on silica. 
Elution with heptane/ethyl acetate 8:2 gave the two compounds: (trans-6-chloro- 
2,3,4, 1 4b-tetrahydrcHl H-dfc^^ 

25 trifiucroacetamide (9.8 mg, 41%). Data: 'H-NMR (400 MHz, CDCI 3 ) 1.84 (m, 3H), 2.22 
(m, 1H), 3.17 (m, 1H), 3.52 (m, 1H), 4.44 (d, J=8.0, 1H), 4.69 (m, 1H), 6.48 (br, 1H). 
6.90 (d, J=8.0, 1H), 6.97 (dd, J=8.0, 3.0, 1H), 7.10 (dt, J=8.0, 2.0, 1H), 7.13 (d. J=3.0 r 
1H), 7,19 (d, J=8.0, 2H), 7.29 (dt, J=8,0, 2.0, 1H). (m/z) = 397 (M+H) + . 

The 8-ch!oro substituted compound containing 6,8-dichloro-substItuted compound was 
30 purified by prep. HPLC to give (trans-8-chlcrch2,3,4 r 14b-tetrahydro-1H- 
dibenzo[b,/]pyrido[1 r 2-cfl[,1 ,4]oxazepin-1-yl>-2,2,2-'trifluoroacetamide (1 .2 mg, 5%). 
Data: 1 H-NMR (400 MHz, CDCI3) 1.84 (m, 3H), 2.00 (m f 1H), 2.93 (dd f J=8.0, 3.0, 1H), 
3.28 (dt J=8.0, 3.0, 1H), 4.39 (s, 1H), 4.89 (m, 1H), 7.07-7.33 (7 arH), 8.07 (br, 1H). 
(m/z) = 397 (M+H) + . 

35 Example 43 

N-(trans-7-Ch[ora-2,3,4,14b-tetrahydro-8-[bi${phenylsulfonyl)aminoI-1H- 
dibenzo^flpyrfdoH^-c/III^loxazepln-l-yO-a^^-trifluoroacetamide (Structure 25 
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of Scheme VI, where R1 - H, R4 = H, R5 = H, R1 1 = R1 2 ^= S(0) z Ph, R1 5 = CF 3 , X 
= 0) 

N-(trans-8-Amino-7-chfon>2.3,4,14b-tetrahvdro-1 H-dibenzof6,flpvridori .2- 
Qf]ri.41oxazeDin-1-vlV2.2,2-trifluorQac6famide 

5 80 L 36% HCI and SnCI 2 .2H 2 0 (600 mg, 2.66 mrnol) were added (trans-7-chloro-8- 
nitro-2,3 A14b-tetrabydr6-1 H-dibenzo[jb,flpyrido[1 ,2-d][1 ^oxazepin-l-yl)^^- 
trifluoroacetamide (-215 mg l -0.49.mmol).in..1.0 mL of ethanql. The resulting mixture was 
stirred at 60 °C for 18 h- After cooling the mixture was evaporated and dissolved in" 
ethyl acetate, Aq. sodium bicarbonate was added to the solution (Sn salts were 
10 formed) followed by decalite and the mixture was filtered. The filtrate was extracted 
with ethyl acetate and the organic layer was washed with brine, dried (Na 2 S0 4 ) and 
evaporated to give the title compound (194 mg, 82%). Data: (m/z) - 413 (M+Hf, 

Trifluoro-N-(trans-7-ch!oro-2,3^ 

dibenzot^flpyridotl^-c/ltl^loxazepin-l-yljacetamide (Structure 25 of Scheme VI, 
15 where R1 = H, R4 = H, R5 « H, , R1 1 * R12 = S(0) 2 Ph, R15 = CF 3 , X = O) 

General Method 18: N-acylation of an amine of Structure 25 to an amide of Structure . 
26 BenzenesulfonyJ chloride (5 L, 0.04 mrnol) was added under N 2 toj^ytransj^ 
afflino^ZiCbl^ 

2.2.2.-trffluoroacetarnide C5.Q mg. 0.01 mrnol) In a mixture of 1 mL of CH 2 Cl 2 and 25 
20 L of triethylamlne. The .resulting mixture was stirred at 40 °C for 4 h. After cooling the 
mixture was evaporated and the crude compound was purified by chromatography on 
silica. Elution with toluene/ethyl acetate 1:0->0:1 (gradient) gave N-(trans-7-chloro- 
2,3,4,14b-tetrahydro-8-[bls(pheny^ ,2- 
cfl[1,4loxazepin-1-yl)-2,2,2-trifiuoroacetamide (7.3 mg, 83%). Data: (m/z) = 692 
25 (M+H)\ 



Example 44 

N-(trans-7-Ch(oro-2,3,4;i4b-tetrahydro-8^bJs(methy]sulfonyl)arhfno]-1H- 
dibenzo[6,fIpyrido[1,2-cq[1 ^Joxazepin-l -y|)-2,2,2-trlfluoroacetamide (Structure 25 
of Scheme VI, where R1 « H, R4 = H, R5 = H, R11 = R12 = S(0) 2 CH Sl R15 = CF 31 X = 

30 o) ; 

This compound was prepared by General Method 18 using the appropriate starting 
material to afford lsKtrans-7-chloro-2,3 l 4,^ 

1H-dibenzo[Jb,qpyrida[1,2-(fl[1^^ (6.8 mg, 92%). 

Data: (m/z) * 568 (M+H)T- 



i 
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Example 45 

N-(trans-7-Ch!oro-2 l 3,4;14b-tetrahydro-8-|:(pheny)suIfonyOBmino]-1H- 
dibenzo[d,/]pyrfdo[1,2-d]I1,4]oxazepin-1-yl)-2 5 2 f 24rmuoroacetamide (Structure 25 
of Scheme VI, where R1 - H, R2 = NR11R12, R3 = CI, R4 = H, R5 = H, R6 = 
5 C(0)R16, R7= H, R11 = H, R12 * S(0) 2 Ph, R15 = CF 3f X= 0) 

Benzenesulfonyl chloride (10 L T 0.08 mmol) was added under N 2 to N-(trans-a- 
arolno-7-chforo-2.3 t 4 t 14b-te^ 

2.2,2-trifluoroacetamide (5.0 mg, 0.01 mmol) in 1 mL of CH 2 CI 2 and 2 L (1.1 eq) of 
triethylamine. The resulting mixture was stirred at 35 d C for 4 h. After cooling the 
io mixture was evaporated and the crude compound was purified by chromatography on 
silica. Elution with toluene/ethyl acetate 1:0->o:1 (gradient) gave N-(trans-7-chloro- 
2 > 3 r 4 t 14b-tetrahydro-8-[(phenylsulfonyI)amino]-1H-dibenzo[£) i qpyrido[1 l 2- 
cq[1 l 4]oxazep[n-1-yl)-2,2^2-trifluoroacetamide (2.4 mg, 32%). Data: (m/z) ■« 552: 
(M+H) + . 

15 Example 46 

(trans-7-Chloro-2 I 3,4,14b-tetrahydro-1<2,2,2-trifluoroacetylamino)1H- 
dlbenzo^flpyridoII^-dlll^oxazepin-S-yOcarbamic acid 1,1-dfmethylethyl ester 
(Structure 25 of Scheme VI, where R1 = H, R4 = H, R5 = H, R11 = H, R12 = 
C(0)OC(CH 3 ) 3 . R15 = CF 3| X = O) 

20 Di-tert-butyl dicarbonate' (20.55 mg, 0.09 mmol) was added at 5 °C under N 2 to 
(trans-8"amino-7-ch[oro-2,3,4,14b-tetrahvdro-lH-dibenzof6 T /lpvridori .2- 
Gnn.4]oxazepin-1-vl>-2,2.24rifluorQacetamide (10.8 mg, 0.03 mmol) in 1 mL of THF 
and 6 L (1.1 eq) of triethylamine. The resulting mixture was stirred at 50 °C for 72 h. 
After cooling. the mixture was evaporated and chromatographed on silica. Elution with 

25 heptane/ethyl acetate 1:0->0:1 (gradient) gave the title compound (2.7 mg, 15%). 
Data: (mfe) = 512 (M+H)*. 

Example 47 

Progesterone receptor-B activity in a transactivatfon. 

The (anti-)progestagenic activity of test compounds (EC50 and intrinsic activity) is 
30 determined in an in vitro bloassay of Chinese hamster ovary (CHO) cells stably 

transfected with the human progesterone receptor-B expression piasmid and a 

reporter piasmid in which the MMTV-promoter is linked to the luciferase reporter, gene. 

The celMine Is known under the name CHO-PRB-pMMTV-LUC 1E2-A2 (Dijkema R et 

al (1998) J Steroid Bipchern Mol Biol, 64:147-56). The cells were cultured with 
35 charcoal-treated supplemented defined bovine calf serum from Hyclone (Utah, USA) 

in Dulbecco's Modified Eagles Medium/Nutrient Mixture F-12 (DMEM/HAM F12 in ratio 

1:1) from Gibco (Paisley, UK). 
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The antiprogestagenic activity of a test compound was determined by the inhibition of 
the transactivation via the progesterone receptor-B of the enzyme luciferase in the 
presence of 1 nM Org 2058 ((16a)-16-ethyl-21 -hydroxy- 19-norpregn-4-ene-3, 20- 
dione) and compared with the reference antiprogestagen Org 31710 ((6pa,11p,17p)- 
s 1 1 -^(dimethylamino^phenylH'^'-dfhydro^^methytepiroIestra^^^diene-l 7,2'(3'H> 
furan]-3-one), and set at 100%. Agonistic ligands do not inhibit transactivation of 
[uciferase activity induced by 0.1 nM Org 2058, whereas strong and weak 
antiprbgesfagens canlnhibittransactivation-dependenton .the dose level used. 

Progestagens active compounds with an EC50 between 10000 and 100nM were 
10 identified for the compounds of experiment 1, 3, 5, 9, 10, 12, 14 r 15, 16, 17, 18, 27, 

28, 30, 31, 36, 37, 39, 40, 42A f 43 and 44. Compounds of experiments 1 1 , 13, 21 , 24, 

29, 38, 45 and 46 showed an EC50 between 100 and 10 nm, whereas compounds of 
experiments 6, 7, 8, 13(1S14bR), 19, 20, 22, 23, 25, 26, 38B, 41 and 42 B showed an 
EC50 < 10 nM. The intrinsic activity relative to Org 2058 was in all compounds tested 

15 > 10%. ; 

Anti-pragestagenic active compounds with an EC50 between 10000 and 100nM were 
identified for the compounds of experiment 7, 9, 10, 13. 14, 15, 18, 21, 29, 32, 33, 34, 
35, 38, 39, 41, 42A and 45. Compounds of experiments 7 and 22(1S,14bR) showed 
an EC50 between 100 and 10 nm, whereas compound of experiment 13(1S,14bR) 
20 showed an EC50 < 10' nM. The intrinsic activity relative to Org 31710 was in all 
compounds tested > 15%. 
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Claims 

1 . A compound according to general formula I 
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R4 C J/ R7 

Formula I 

or a pharmaceutical^ acceptable salt thereof, wherein 

R1 . R3. R4 and R5 independently can be selected from H, halogen, (1-4C)alkyl. 
OH, 0(1-4C)alkyl, ,S(1-4C)alkyl or OC(q)(1-4C)alkyl. 

R2 is H, halogen. NO* NR11RI2, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)a!kynyl, OH, 

0(1-4C)alkyl, S(1-4C)alkyl or0C(O)(1-4C)alkyl, 

R6 is H CfY)R15. C(O)0R16, C(S)NR17 or (1-6C)alkyl, 

R7 is H or (1-4C)alkyl. (2-4C)alkenyl or\2-4C)alkynyl,.all optionally substituted 

with one or more halogen atoms, , 

R11 andR12 independently can be selected from H. (1-4C)alkyl, (2^4C)alken y i 
or (2-4C)alkynyl. ^. 6 C)alkoxycarbonyl.:(1-4C)alkylsutfonyl. (6-10C)arylsulfonyl, 
R15 is H or (1-6C)alkyl, (2-4C)alkenyl or (2*4C)elkynyl , (MOC)aryl. 1 ,4-bisaryl, 
amino(1-4C)alkyVh y droxy(1-4C)alkyl, carboxy(1-4C)alkyl. all optionally 
substituted with one or more halogen atoms. 

R16 is (1-6C)alky£, optionally substituted with one or more halogen atoms, 
R17 is (1-4C)alkyl. (2-4C)alkenyl, (2-4C)alkynyl or (3-6C)cycloalkyl, all optionally 
3 substituted with one or more halogen atoms, 

X=0, S,CH2orNR18, 
Y=0, 3, or NH and 
R18isHor(1-40)alkyl. 

2. The compound according to claim 1 wherein 
is R2isH.halogen,;N0 2 .NR11R12and , 

R1 1 and R12 independently can be setected from H. (t-6C)alkoxycarbonyl. (1- 
4C)alkylsulfonyl or (6-10C)arylsulfonyl, • 

3. The compound according to claim 1 or 2 wherein 
R1 and R5 are Hjand 

30 R3 and R4 are selected from H or halogen. 
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4. The compound according to claims 1-4 wherein X=0, S or CH 2 . 

5. The compound according to claims 1 -4 wherein 
R6 is H or C(Y)R15 and 

R15 is H or (1-4C)a1kyl. optionally substituted with one or more halogen atoms. 
5 6. The compound according to claims 1-5 wherein 
XOorCH 2 

- R2 is"H; halogenor NO z - 

R15 is (1-2C)alkyl, optionally substituted with one or more halogen atoms. 

7. -The compounds according to claims 1-6 wherein 

10 R11isHand 

R12 is (1-6C)alkoxycarbonyI, (1-4C)alkylsulfonyl or (6-10C)arylsulfonyl. 

8. The compound according to claims 1-7 wherein 
R2 is H 

R3 is halogen 

R15 is methyl, optionally substituted with 1-3 halogen atoms 

9 Th© wound according to claims 1-8 wherein R4 is H and/or X=0. 
10. The compounds of any of the claims 1-9 for use in therapy. 
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Abstract 

The present invention provides compounds according to general formula I 




Formula I 

or a pharmaceutical^ acceptable salt thereof, wherein 

R1, R3, R4 and R5 independently can be selected from H, halogen, (1-4C)alkyl, OH, 
0(1-4C)alkyl, S(1-4C)alkyl or OC(0)(1-4C)alkyi, 

R2 is H, halogen. N0 2 , NR11R12, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, OH r 0(1- 

4C)alkyl. S(1-4C)alkyl or OCCOXl^Oalkyl), 

R6 is H, C(Y)R15, C(O)0R16, C(S)NR17 or <V6C)alkyl, 

R7 is H or (1*4C)alkyl, (2-4C)alkenyl or (2-4C)aIkynyl, all optionally substituted with one 
or more halogen atoms, j 

R1 1 and R12 independently can be selected from H, (1-4C)aiikyl, (2-4C)aikenyl or (2- 
4C)alkynyl, (1-6C)alkoxycarbonyl, (1-4C)alkyIsulfanyl, (6-10C)arylsulfonyl> 
R1 5 is H or (1-6C)alkyl. (2-4C)alkenyl or (2-4C)alkynyl , (6-1 0C)aryl, 1 ,4-bisaryi, 
amino(1-4C)a1kyl, hydroxy(1-4C)alkyi, carboxy(1~4C)alkyl, all optionally substituted with 
one or more halogen atoms, 

R16 is (1-6C)alkyl, optionally substituted with one or more halogen atoms, 

R17 is (i-4C)alkyl r (2^C)alkenyi, (2-4C)alkynyl or (3-6C)cydoalkyi, all optionally 

substituted with one or more halogen atoms, 

X=0, S, CH2orNR18, 

Y=0, S t or NH and 

R18isHor(1-4C)alkyl. 
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